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(54) METHOD AND DEVICE FOR PROCESSING COLOR PICTURE 

(57)Abstract: 

PURPOSE: To reduce the roughness of a picture for a 
halftone picture and to improve black character quality 
and color character quality for the character picture in 
processing the picture where the character picture and 
the halftone picture are mixed. 

CONSTITUTION: The luminance signal of a luminance 
chromaticity separating signal is converted by a range 
conversion converting means 3 so as to permit it to 
meet the chrominance reproduction area of a recording 
system. The luminance signal where the picture is 
smoothed and the luminance signal where an edge part 
is emphasized are obtained from the range-converted 
luminance signal. A luminance and chromiticity 
converting means 4 mixes the luminance signal where 
the above picture is smoothed and the luminance signal 
where the edge part is emphasized based on the above 
edge quantity signal and also a chromiticity signal 
corresponding to the compression or expansion of a 
chroma is obtained based on the above edge quantity 
signal and the above chroma signal. These signals are converted into four kinds of recording 
color including an Indian ink by a recording color converting means 5 through the use of a color 
conversion table with the area where recording color data except the Indian ink is made zero for 
converting the achromatic color signal with low luminance. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the color picture processor which generates the picture signal for recording devices 
of four colors which contain Japanese ink from 3 color chrominance signal A means to change 3 
color chrominance signal into brightness / chromaticity separation signal, and a range conversion 
means to change a luminance signal so that it may go into the color reproduction range of a 
recording system, An edge detection means to acquire the amount signal of edges from the 
luminance signal by which range conversion was carried out, A saturation detection means to 
detect the saturation of a picture signal from a chromaticity signal, and an edge enhancement 
means to perform processing which emphasizes the edge section in the image expressed by said 
luminance signal by which range conversion was carried out, A smoothing means to graduate said 
luminance signal by which range conversion was carried out, and a means to perform brightness 
conversion by mixing the output of said edge enhancement means, and the output of said 
smoothing means based on the amount signal of edges detected with said edge detection means, 
And the brightness and chromaticity conversion means which consists of a means to perform 
chromaticity conversion which acquires the chromaticity signal which is equivalent to 
compression or an escape of saturation using the output of said edge detection means, and the 
output of a saturation detection means, The color picture processor characterized by having a 
record color conversion means to generate the picture signal for recording devices of four colors 
which contain Japanese ink using a color translation table from the output of said brightness and 
chromaticity conversion means. 

[Claim 2] Said range conversion means is a color picture processor according to claim 1 
characterized by setting up the transfer characteristic with the parameter which defines the 
white point of an image, and the parameter for making a luminance signal compress into color 
reproduction within the limits of a recording device. 

[Claim 3] The image processing system according to claim 1 with which said edge detection 
means and a saturation detection means possess the nonlinear conversion means of a detecting 
signal, respectively, and this conversion parameter is characterized by being set up possible 
[ modification ] from the exterior. 

[Claim 4] It is the color-picture processor according to claim 3 which the conversion output 
signal fe is standardized between 0 and 1, and the nonlinear conversion means which carries out 
nonlinear conversion of the output of said edge-detection means has the transfer characteristic 
controlled by two or more parameters, and is characterized by for two or more of said 
parameters to contain the 1st parameter which controls the upper limit of the conversion output 
signal used as fe=0, and the 2nd parameter which controls the lower limit of the conversion 
output signal used as fe=1. 

[Claim 5] The nonlinear conversion means which carries out nonlinear conversion of the output 
of said saturation detection means The conversion output signal fc is standardized between 1 
and -1, and it has the transfer characteristic controlled by two or more parameters. Said two or 
more parameters The 1st parameter which controls the upper limit of the conversion output 
signal used as fc=-1, The 2nd parameter which controls the lower limit of the conversion output 
signal used as fc=0, The color picture processor according to claim 3 characterized by including 
the 3rd parameter which controls the upper limit of the conversion output signal used as fc=0, 
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and the 4th parameter which controls the lower limit of the conversion output signal used as 
fc=1. 

[Claim 6] The image processing system according to claim 1 characterized by the thing as which 
the data of said color translation table are chosen according to image reappearance mode, and 
for which two or more kinds are prepared. 

[Claim 7] The image processing system according to claim 1 which is a specific region centering 
on the achromatic color of low brightness, and is characterized by setting up the field which sets 
record color data other than Japanese ink to 0 at the data of a color translation table. 
[Claim 8] The image processing system according to claim 1 characterized by the ratio of the 
minimum value of record color data other than the Japanese ink of color translation table data 
and Japanese ink decreasing in monotone with the increment in saturation. 
[Claim 9] The image processing system according to claim 1 characterized by setting up the 
relation of the minimum value of record color data other than the Japanese ink of color 
translation table data, and Japanese ink with at most 4 sets of parameters of brightness and 
saturation. 

[Claim 10] The step which carries out range conversion of the luminance signal of brightness and 
a chromaticity separation signal so that it may go into the color reproduction region of a 
recording system, The step which acquires the luminance signal which graduated the image, and 
the luminance signal which emphasized the edge section from the step which acquires the 
amount signal of edges from a luminance signal, and said luminance signal which carried out 
range conversion, While mixing the step which acquires the saturation signal of an image from 
the chromaticity signal of said brightness and chromaticity separation signal, the luminance signal 
which graduated said image based on said amount signal of edges, and the luminance signal 
which emphasized the edge section The brightness and chromaticity conversion step which 
acquires the chromaticity signal which is equivalent to compression or an escape of saturation 
based on said amount signal of edges and said saturation signal, A color translation table is used 
for the conversion signal acquired by brightness and the chromaticity conversion step. The color 
picture art characterized by having a record color conversion step containing the color 
translation table with which it is the record color conversion step changed into the picture signal 
for output units of four colors containing Japanese ink, and said color translation table sets 
record color data other than Japanese ink to 0 for conversion of the signal of the achromatic 
color of low brightness. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention reads a color copy, performs an image processing, and 
relates to the image-processing approach and equipment which are used for the digital full 
colour copying machine which reproduces a manuscript image on a record medium, color 
facsimile, an image file system, etc. It is related with the image-processing approach for 
processing the manuscript with which an alphabetic character and a halftone image are 
intermingled especially the optimal, and equipment 
[0002] 

[Description of the Prior Art] Conventionally, in a printing technique, 4 color printing is usually 
used in the case of record playback of a color subject copy. That is, yellow, a Magenta, 
cyanogen, and the color-separation version to the printing ink of each color of Japanese ink are 
created. This is because it does not have in 3 color printing of yellow, a Magenta, and cyanogen 
(for example, a coloring property with ideal ink) but only a scarce playback image is obtained by 
the contrast of an image. Moreover, the so-called bottom color removal of 100% may be 
performed to the printing ink of yellow, a Magenta, and cyanogen in the case of 4 color printing. 
This is a method which reproduces an image with yellow, a Magenta, 2 of three colors of 
cyanogen, and Japanese ink, and it can maintain highly the gray stability in the degree section of 
Takaaki while the color reproduction field in the low lightness section becomes large. Moreover, 
the consumption of expensive color ink decreases by lower color removal, and it is effective in a 
running cost falling. Thus, when lower color removal is performed and 4 color printing is 
performed, there are various advantages. However, when performing 4 color printing, there is a 
problem that it is difficult how to determine the amount of lower color removal and ink volume 
according to an input picture signal. For example, to other color ink, since contrast is large, the 
dry area of an image tends [ comparatively ] to be conspicuous, and cannot put Japanese ink 
into the body warmth section of an image easily. Moreover, it is necessary to make [ many ] ink 
volume generally to a photograph, and to raise the sharp nature of an alphabetic character by 
the alphabetic character image. 

[0003] In order to solve this problem, the method of determining the amount of lower color 
removal and **** in the color scanner of printing is proposed variously, for example, it is 
indicated by JP,57-1 73838 A JP.58-1 90951, A, JP,58-21 1757,A, etc. 

[0004] The approach shown in JP,57-1 73838,A is characterized by distinguishing lower color 
removal in an achromatic locus and a chromatic color field, and performing it. This method 
reproduces an achromatic locus only in India ink, and changes ink volume from an achromatic 
locus with inclination in the transitional zone to a chromatic color field further. 
[0005] Moreover, the method of determining ink volume and the amount of lower color removal 
depending on an input image gradation value is shown in aforementioned JP,58-1 90951, A and 
aforementioned JP,58-21 1757,A. This approach realizes perfect achromatic color structure, and 
makes color ink increase to the gray level corresponding to the overtone of the black ink 
currently used continuously in the shadow section more than this gray level. That is, a fixed 
concentration value reproducible in Japanese ink ink reproduces the gray section only in 
Japanese ink ink, and high-concentration gray is reproduced by adding the ink of other three 



http:/ / www4.ipdl.ncipi.go.jp/cgi~bin/tran_web_cgi_eije 



2006/12/27 



colors equivalent [ every ] in the gray concentration value beyond it. 

[0006] Moreover, the method of determining the amount of lower color removal and ink volume in 
a digital color recording method, such as an ink jet, thermal-ink-transfer-printing record, and a 
laser color xerography, is indicated by JP,59~161981,A, JP,59-163973,A, etc. The approach 
shown in JP,59-161981,A multiplies the minimum value of three chrominance signals of yellow, a 
Magenta, and cyanogen by a certain constant, obtains ink volume, and is performing lower color 
removal which subtracts this ink volume from each chrominance signal. Moreover, the approach 
shown in JP,59-1 63973,A is made to make the decision of ink volume and the amount of lower 
color removal by the simple operation by determining the color ink of two colors which should be 
combined with ****** and Japanese ink as the spectral reflectance of the ink of two or more 
colors, and recording that said color ink and Japanese ink do not lap. 

[0007] since [ which was described above ] each ** — an example — yes, when a gap also 
controls ink volume and the amount of lower color removal in color processing, it is going to offer 
the optimal image-processing approach for an alphabetic character image and a photograph. 
[0008] There is an approach of on the other hand attaining the optimal image-processing 
approach for an alphabetic character image and a photograph by performing the optimal edge 
processing for each. Hereafter, the configuration and actuation are explained about an example 
of the conventional edge enhancement processing in a digital full colour copying machine, 
referring to drawing 18 . In drawing 18 , R, G, and B are the chrominance signals which scanned 
and read the color copy. Chrominance signals R, G, and B are inputted into the filtering circuit 
601 for halftone images, the filtering circuit 602 for alphabetic character images, and the field 
discrimination decision circuit 609 in juxtaposition. The filtering circuit 601 for halftone images is 
a two-dimensional filter which assumes that an attention pixel field is a halftone image field, and 
performs band emphasis processing. The frequency characteristics of this filter are set up so 
that the halftone dot component of a manuscript may be removed and the sharpness of an image 
may be raised. The filtering circuit 602 for alphabetic character images assumes that an 
attention pixel field is an alphabetic character image field, and performs emphasis processing of 
an edge component. 

[0009] With the judgment signal from the field discrimination decision circuit 609 which describes 
below the filtering circuit 601 for halftone images obtained as mentioned above, and the output 
of the filtering circuit 602 for alphabetic character images, it switches by the selection circuitry 
603 and outputs to a latter color processing circuit. The field discrimination decision circuit 609 
is constituted by the threshold storing ROM 607 which stores the threshold the hue 
discrimination decision circuit 604 and for a field judging, the signal composition circuit 605, the 
edge signal generation circuit 606, and the comparator 608. The signal composition circuit 605 
generates a luminance signal from chrominance signals R, G, and B. The edge signal generation 
circuit 606 considers a luminance signal as an input, calculates the difference of the maximum in 
the pixel window of NxN centering on an attention pixel, and the minimum value, and outputs it 
as an edge signal. In a comparator 608, if it is 1 and below a threshold as an alphabetic character 
image field with [ as compared with a certain specific threshold ] a threshold [ beyond ] for an 
edge signal, 0 will be outputted to a selection circuitry 603 as a halftone image field. The hue 
discrimination circuit 604 identifies the hue of an attention pixel to yellow, a Magenta, cyanogen, 
black, red, Green, and seven blue hues, and outputs a hue signal. The threshold storing ROM 607 
makes a hue signal the address, and the judgment threshold for the field discernment according 
to a hue is outputted to a comparator 608. A comparator 608 compares the threshold and edge 
signal for every hue. A halftone image or an alphabetic character image is judged according to 
the above process, change selection is made suitably and edge enhancement processing suitable 
for each image is performed. 

[0010] As an image processing system for generally processing the manuscript with which an 
alphabetic character and a halftone image are intermingled the optimal, it is processed combining 
the above-mentioned color processing and edge processing. That is, after distinguishing a 
halftone image or an alphabetic character image by processing as shown in drawing 18 , it is 
going to separate and attain the optimal color processing for the Japanese ink Isshiki 
reappearance about a black alphabetic character, and a halftone image by controlling the ink 
volume in said color processing, and the amount of lower color removal based on the distinction 
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result. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the configuration of the above edge 
enhancement processings, although there is effectiveness which controls a part for the noise in 
the picture signal by edge enhancement, since discontinuity is in the processing for halftone 
images, and the processing for alphabetic characters, an unnatural defect appears in a playback 
image. When it is going to identify a little small alphabetic character field of an edge component, 
a little large field of the edge component of the halftone section is carried out an alphabetic 
character field and misjudgment exception, and it becomes impossible moreover, to reproduce a 
halftone image smoothly with the configuration of the above-mentioned field discernment 
processing. Moreover, if it is going to lose this misjudgment exception, it becomes impossible to 
identify only the alphabetic character field where an edge component is sufficiently big, and the 
repeatability of an alphabetic character will worsen. Moreover, when the signal after edge 
enhancement exceeds the dynamic range of a picture signal, it also has the concern which the 
color of a picture signal achromatic-color-izes. 

[0012] Moreover, the following problems arise in the above mentioned conventional color mode 
of processing. In the approach of distinguishing the lower color removal shown in said JP,57- 
173838,A in an achromatic locus and a chromatic color field, and performing it, in case ink 
volume and the amount of lower color removal are determined, many adjustment factors are 
needed. The decision of these multipliers cannot still be made experientially and difficulty of the 
above mentioned ink volume and the amount decision of lower color removal cannot be solved. 
[0013] Moreover, although the method of determining ink volume and the amount of lower color 
removal depending on a gradation value is shown in JP, 58-1 90951, A and JP,58-21 1 757,A, when 
only the art in the gray reappearance section is described but it shifts to a chromatic color field 
from an achromatic locus, by the image from which saturation changes gently-sloping like a 
general pattern, there is a possibility of arising, the false profile, i.e., the saturation gap, of color, 
in these official reports. 

[0014] Moreover, generally the approach shown in JP,59-1 61 981,A is not called the bottom color 
removal of a fixed rate, and lower color addition, and has the problem that color reproduction 
exact in this case cannot be performed. About the reason for the ability not to perform this 
exact color reproduction, they are the "consideration [ of the Sumi ON ** in printing ] (I)" 1st 
color dynamics conference collected works, for example. It is described by optical 4 societv 
1984, and 1-7 grade. 

[0015] Moreover, in the approach shown in JP,59-163973,A, since the ******** operation is 
carried out to the principle of average additive mixture of colors, there is a problem that exact 
color reproduction cannot be performed, at the time of actual record, it gets to know this that 
the optical osmosis inside paper and optical diffusion are the causes — having — **** — for 
example, J — it is indicated by the .A.C. Yule (Yule) work "theoretical of color reproduction" 
printing society publication section, 1971, and p247-p248. 

[0016] Thus, the image-processing system which can process without an unnatural defect the 
manuscript with which an alphabetic character and a halftone image are intermingled the optimal 
is not yet proposed. Therefore, this invention aims at removing the fault of the above mentioned 
conventional technique. Namely, in processing of an image in which an alphabetic character 
image and a halftone image are intermingled, by the halftone image, this invention reduces the 
dry area of an image and aims at offering the color picture art and equipment which raise black 
alphabetic character quality and color alphabetic character quality to an alphabetic character 
image. Moreover, this invention does not need experiential parameter adjustment, but aims at 
offering the color picture processor which can perform exact color reproduction by the simple 
operation, moreover — this invention — it aims at offering ****** which an unnatural saturation 
gap does not produce between an achromatic locus and a chromatic color field, and the color 
picture processor which can perform lower color removal 
[0017] 

[Means for Solving the Problem] The color picture art of this invention the luminance signal of 
brightness and a chromaticity separation signal so that it may go into the color reproduction 
region of a recording system The step which carries out range conversion, and the step which 
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acquires the amount signal of edges from a luminance signal, The step which acquires the 
luminance signal which graduated the image, and the luminance signal which emphasized the 
edge section from said luminance signal which carried out range conversion, While mixing the 
step which acquires the saturation signal of an image from the chromaticity signal of said 
brightness and chromaticity separation signal, the luminance signal which graduated said image 
based on said amount signal of edges, and the luminance signal which emphasized the edge 
section The brightness and chromaticity conversion step which acquires the chromaticity signal 
which is equivalent to compression or an escape of saturation based on said amount signal of 
edges and said saturation signal, A color translation table is used for the conversion signal 
acquired by brightness and the chromaticity conversion step. It is the record color conversion 
step changed into the picture signal for output units of four colors containing Japanese ink, and 
is characterized by having a record color conversion step containing the color translation table 
with which said color translation table sets record color data other than Japanese ink to 0 for 
conversion of the signal of the achromatic color of low brightness. 

[0018] Moreover, the color picture processor of this invention is set to the color picture 
processor which generates the picture signal for recording devices of four colors which contain 
Japanese ink from 3 color chrominance signal. A means (2 of drawing 1 ) to change 3 color 
chrominance signal into brightness and a chromaticity separation signal, and a range conversion 
means to change a luminance signal so that it may go into the color reproduction range of a 
recording system (3 of drawing 1 ), An edge detection means to acquire the amount signal of 
edges from the luminance signal by which range conversion was carried out (402 of drawing 4 ), 
A saturation detection means to detect the saturation of a picture signal from a chromaticity 
signal (401 of drawing 4 ), An edge enhancement means to perform processing which emphasizes 
the edge section in the image expressed by said luminance signal by which range conversion was 
carried out (403b of drawing 4 X A smoothing means to graduate said luminance signal by which 
range conversion was carried out (403a of dr awing 4 ), A means to perform brightness 
conversion by mixing the output of said edge enhancement means, and the output of said 
smoothing means based on the amount signal of edges detected with said edge detection means 
(403b of drawing 4 ), And brightness and chromaticity conversion means including a means (407, 
410a, 410b, 41 1 of drawing 4 ) to perform chromaticity conversion which acquires the 
chromaticity signal which is equivalent to compression or an escape of saturation using the 
output of said edge detection means, and the output of a saturation detection means, It is 
characterized by having a record color conversion means (5 of drawing 1 ) to generate the 
picture signal for recording devices of four colors which contain Japanese ink using a color 
translation table from the output of said brightness and chromaticity conversion means. 
[0019] Moreover, the transfer characteristic is set up with the parameter (P0 of drawing 3 ) with 
which said range conversion means sets up the white point of an image in one mode of this 
invention, and the parameter (P1, P2 of drawing 3 ) for making a luminance signal compress into 
color reproduction within the limits of a recording device. 

[0020] Moreover, in the above-mentioned basic configuration, said edge detection means and a 
saturation detection means possess the nonlinear conversion means (407 of drawing 4 , 408) of a 
detecting signal, and other descriptions of this invention are that the conversion parameter of 
the nonlinear conversion means enabled it to set up possible [ modification ] from the exterior. 
The conversion output signal fe is standardized between 0 and 1, and the nonlinear conversion 
means of an edge detection means has the transfer characteristic ( drawing 6 ) controlled by two 
or more parameters. Two or more of those parameters consist of the 1st parameter (eO of 
drawing 6 ) which controls the upper limit of the conversion output signal used as fe=0, and the 
2nd parameter (e1 of drawing 6 ) which controls the lower limit of the conversion output signal 
used as fe=1. Moreover, the conversion output signal fc is standardized between 1 and -1, and 
the nonlinear conversion means which carries out nonlinear conversion of the output of said 
saturation detection means has the transfer characteristic ( drawing 10 ) controlled by two or 
more parameters. The 1st parameter (C*1) which controls the upper limit of the conversion 
output signal with which the parameter of these plurality is set to fc=-1, The 2nd parameter 
(C*2) which controls the lower limit of the conversion output signal used as fc=0, It is 
characterized by consisting of the 3rd parameter (C*3) which controls the upper limit of the 
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conversion output signal used as fc=0, and the 4th parameter (C*4) which controls the lower 
limit of the conversion output signal used as fc=1. 

[0021] Moreover, the thing for which other descriptions of this invention set the field whose 
record color data other than Japanese ink it is a specific region centering on the achromatic 
color of low brightness, and are 0 as the data of said color translation table, The relation 
between the Japanese ink of that the ratio (Japanese ink / minimum value of CMY) of the 
minimum value of record color data CMY other than the Japanese ink of color translation table 
data and Japanese ink decreases in monotone with the increment in saturation and color 
translation table data and the minimum value of CMY data may be set up with at most 4 sets of 
parameters of brightness and saturation. Moreover, according to image reappearance mode, two 
or more class preparation of the data of said color translation table is chosen and carried out 
[0022] 

[Function] In this invention, 3 color chrominance signal inputted from the color picture input unit 
etc. is changed into rate brightness [ target / consciousness ] and chromaticity separation 
signal. Specifically, it is 1976. CIE Edge processing, color processing which a L*a*b* signal etc. is 
equivalent to this and mentions later based on this signal (******, lower color removal) By 
carrying out, the processing which suited human beings feeling is possible, and a processing 
configuration can be generalized in the form for which it moreover does not depend on the 
property of a picture input device. Suitable range conversion is made with a range conversion 
means by the luminance signal after changing into brightness and a chromaticity separation 
signal, and the luminance signal of the high concentration section is compressed within the limits 
of predetermined. This compression is useful especially in the mode reproducing the manuscript 
with which an alphabetic character image and a halftone image are intermingled. 
[0023] The amount signal of edges is acquired from an edge detection means. In the processing, 
the amount e of edges of an attention pixel is detected by computing the difference of this 
attention pixel and this circumference pixel, for example using the attention pixel in the 
luminance signal of brightness and a chromaticity separation signal, and two or more 
circumference pixels which are in a predetermined range from this attention pixel. Moreover, a 
saturation detection means detects saturation C* of the attention pixel or attention pixel 
circumference from the chromaticity signal of brightness and a chromaticity separation signal. 
[0024] Next, in a brightness chromaticity conversion means, brightness conversion is performed 
by mixing the output of said edge enhancement means, and the output of said smoothing means 
first based on the amount signal of edges detected with the edge detection means. It specifically 
changes as continuous volume fe which standardized the amount signal of edges between 0 and 
1 using the nonlinear function which can be adjusted from the exterior, and the continuous edge 
signal fe which quantified the information on the frequency characteristics and the contrast of a 
shade of an image is acquired. This edge signal fe is first used for the filter output C set to the 
output P of a smoothing means, i.e., the output of a filter beforehand set to halftone image 
processings, and the output of an edge enhancement means, i.e., alphabetic character image 
processings, using this edge signal fe as weight. (1) T=fe-C+(1-fe) -P 

It comes out and mixes. It is the luminance signal T after filtering by the limiting value L (fe, C*) 
determined by saturation C* and the edge signal fe when a maximum limit means is established. 
IF T>L (fe, C*) THEN T=L (fe, C*) (2) 

It comes out and restricts. Limiting value L (fe, C*) is set up so that the edge signal fe and 
saturation signal C* both become large, and it may become a bright value. That is, when an edge 
signal is small, case [ like a photograph ], limiting value L (fe, C*) does not act. Even if an edge 
signal is large, when small and saturation signal C* is a black alphabetic character, limiting value 
L (fe, C*) does not act. An edge signal is large, and saturation signal C* also acts most, and 
when large, case [ like a color alphabetic character ], limiting value L (fe, C*) restricts it so that 
a luminance signal may not become below constant value. This prevents that an unnecessary 
color mixes in a color alphabetic character. 

[0025] On the other hand, to a chromaticity signal, chromaticity conversion which acquires the 
chromaticity signal which is equivalent to compression or an escape of saturation using the 
output of an edge detection means and the output of a saturation detection means is performed. 
Specifically nonlinear conversion of saturation signal C* is carried out, Signal fc and the edge 
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signal fe which were standardized between -1 and 1 are used, and it is a multiplier k k=1+fe-fc 
(3) 

Come out and compute, and it is made to act on a chromaticity signal Qi (1 i= 2), and is Qi -k-Qi 
(4) 

Chromaticity signal Qi' after processing is obtained. 

[0026] The saturation conversion signal fc changes from -1 to 1 in monotone to saturation signal 
C*. That is, in the low saturation section, fc changes to 1 as it is in the -1 neighborhood and 
becomes high saturation. Since it is set to fe<>0 when an edge signal is small (i.e., a case like a 
photograph), it is not based on the saturation conversion signal fc, but is set to k<>1, and in this 
case, a chromaticity signal is before and after processing, and does not change. When large (i.e., 
a case like a color alphabetic character), fc is set [ an edge signal ] large to k> 1 by saturation 
signal C* by forward. Consequently, saturation emphasis of chromaticity signal Qi' after 
processing is carried out. When small, fc serves as negative and saturation signal C* is set large 
to 0<=k<1 by the edge signal, case [ like a black alphabetic character ]. Consequently, saturation 
is compressed and chromaticity signal Qi' after processing can be drawn near to an achromatic 
color. Drawing 17 takes the saturation computed from a chromaticity in the brightness of 
brightness and a chromaticity separation signal by the axis of ordinate along an axis of abscissa, 
and a thick wire expresses the color reproduction region of a recording system. Generally the 
black alphabetic character of massecuite underground, and the input picture signal of the color 
alphabetic character section As opposed to the color coordinate (a black alphabetic character 
shows ** and a color alphabetic character by - among drawing 1 7 ) which a manuscript originally 
has It is located on the straight line which connects the color coordinate of a manuscript with a 
color alphabetic character to the massecuite ground, and shifts from the straight line which 
connects the color coordinate of a manuscript with a black alphabetic character to the 
massecuite ground in the direction which has saturation a little (a black alphabetic character 
shows ** and a color alphabetic character by O among drawing 17 ). It depends for this property 
on the MTF property and pixel gap engine performance of a picture input device. Generally, in a 
digital full colour copying machine, the CCD picture input device of an adhesion mold or a 
contraction mold is used, and it scans four times for every cycle of a record color. By vibration 
with that the scan of each, and the difference in the RGB balance of an MTF property, the black 
alphabetic character section which should be read black essentially has some saturation. 
Moreover, the absolute value of MTF is 50 - 70% in 4 lp(s)/mm, consequently a black alphabetic 
character and a color alphabetic character input signal will usually move it to the interpolation 
point on the straight line which connects the color coordinate of a manuscript to the massecuite 
ground like drawing 17 . This effect is remarkable to especially the alphabetic character of about 
eight or less points, and it is desirable in an image processing system to carry out prediction 
restoration of the color coordinate (for a black alphabetic character to show ** and a color 
alphabetic character by O among drawing 17 ) of an input signal at the color coordinate (for a 
black alphabetic character to show ** and a color alphabetic character by - among drawing 17 ) 
of an original manuscript. According to the edge processing by this invention, the input color 
coordinate (O in drawing 17 ) of the color alphabetic character of drawing 17 being emphasized 
within limits to which brightness was restricted, it is emphasized also in the saturation direction 
and turns into a color coordinate (- in drawing 17 ) of an original manuscript. Moreover, 
brightness being emphasized, the input color coordinate (** in drawing 17 ) of the black 
alphabetic character of drawing 17 is compressed in the saturation direction, and turns into a 
color coordinate (** in drawi ng 17 ) of an original manuscript. 

[0027] Mixing of a luminance signal, a limit, compression of the saturation direction, and the 
degree of emphasis are controlled by the parameter of the nonlinear conversion means of an 
edge detection means and a saturation detection means, and this conversion parameter is set up 
possible [ modification ] from the exterior. By such edge processing, while edge enhancement 
which needs an alphabetic character image is performed, conversion on the color coordinate of 
an original manuscript is performed. Moreover, required data smoothing is performed about a 
halftone image. In order to judge with a continuous edge signal by this invention in that case, the 
unnatural defect like the conventional edge processing is not produced. 

[0028] Next, the brightness and chromaticity separation signal changed by edge processing are 
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inputted into a record color conversion means, and is changed into the picture signal for output 
units of CMYK4 color containing Japanese ink. It is desirable to use for a record color 
conversion means the technique given in JP,5~1 10840,A which is an example of the color 
inverter of a table mold. This makes the address the data of the predetermined high order bit 
(Lu, au, bu) of brightness and a chromaticity separation signal, holds the data and the fine 
multiplier of CMYK4 color corresponding to it, and is data L*L of the data and lower bit (P~Lu, 
P-au, P-bu). a*L A interpolation operation is performed using b*L. When calculating the record 
chrominance signal Y from brightness and a chromaticity separation signal, the contents of the 
predetermined high order bit (Lu, au, bu) of brightness and a chromaticity separation signal {L*0, 
a*0, b*0} for example, as {L, a, b} The lattice point output YO of the address concerned, fine 
multiplier **Y/**L* and **Y/**a*, and **Y/**b* are read from a table to juxtaposition, and the 
record chrominance signal Y is computed and outputted by the degree type (5). 
Y= YO+**Y/**L*xL*L+**Y/**a*xa*L+**Y/**b*xb*L (5) 

[0029] The data of CMYK4 color for reproducing brightness and a chromaticity separation signal 
with a recording apparatus faithfully are set to each lattice point data of a table. Under the 
present circumstances, since brightness and chromaticity separation signals are three inputs and 
record chrominance signals are four outputs, one degree of freedom exists. The rate of UCR 
prescribes the degree of freedom, and it controls by this invention with brightness and 
saturation. A convention of the rate of UCR is controlled by four on a brightness-saturation flat 
surface as shown in drawing 15 according to the gestalt of an output image supposing plurality 
(P1, P2, P3, P4). P1, P2, P3, P4 The rate of UCR becomes 100% near the achromatic color, and 
ab ove fixed saturation, it is set up so that the rate of UCR may become 0%. It means that 
reappearance near the achromatic color almost turns into Japanese ink Isshiki reappearance, 
and this serves as 3 color reproduction above fixed saturation. 

[0030] Furthermore, in order to realize Japanese ink Isshiki reappearance of a black alphabetic 
character and to satisfy the faithful color reproduction of a halftone image, the field which sets 
record color data other than Japanese ink to 0 is set as color translation table data in the 
specific region centering on the achromatic color of low brightness. Drawing 16 takes the 
saturation computed from a chromaticity in the brightness of brightness and a chromaticity 
separation signal by the axis of ordinate along an axis of abscissa, and a thick wire is a field 
where the color reproduction region of a recording system is expressed, and the shade section 
sets record color data other than Japanese ink to 0. A halftone image is graduated by edge 
processing, after range conversion is made so that it may go into the color reproduction region 
of a recording system to said luminance signal. Then, with a color translation table, the 
translation data of the range more than the brightness Lp of drawing 16 is used, and it is 
changed into a CMYK record chrominance signal. 

[0031] On the other hand, brightness is emphasized and, as for a black alphabetic signal (inside 
of dra w ing 16 , **), saturation is compressed into coincidence by edge processing (the direction 
of the inside of drawing 16 , and an arrow head). Under the present circumstances, if the gain of 
brightness emphasis is taken more than fixed, the brightness after emphasis will become below 
Lp. Since record color data other than Japanese ink are then set to 0 with the color translation 
table, it succeeds in reappearance of Japanese ink Isshiki completely. 

[0032] As mentioned above, according to this invention, after the optimal brightness saturation 
conversion for a halftone image, a black alphabetic character, and a color alphabetic character is 
respectively performed in range conversion and edge processing of said brightness, in the range 
which guarantees faithful color reproduction, reappearance near the achromatic color almost 
turns into Japanese ink Isshiki reappearance, and above fixed saturation, conversion in a record 
color is performed so that it may become 3 color reproduction. Moreover, the black alphabetic 
character enables black alphabetic character Japanese ink Isshiki reappearance, without setting 
up the use field of a color translation table so that it may differ from a halftone image, and 
spoiling faithful reappearance of a halftone image. 
[0033] 

[Example] Hereafter, the description of ******** this invention is concretely explained to an 
example, referring to a drawing. Drawing 1 shows the configuration of the outline of the example 
of the color picture processor of this invention. In drawing, 1 is a picture input device of a color 
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which decomposes into three colors and reads manuscript information. The manuscript 
information read by the picture input device 1 is changed into a digital signal by the A/D 
converter (not shown) formed for example, in the picture input device 1, and is outputted to 
parallel as 3 color chrominance signals R, G, and B. In brightness and the chromaticity separation 
means 2, after chrominance signals R, G, and B are changed into the equivalence neutral 
luminance signals RE, GE, and BE, they are rates [ target / consciousness ] and are changed 
into a device and an independent brightness chromaticity discrete-type system-of-coordinates 
signal. Color signals, such as YIQ, Yxy, YES, L*u*v*, and L*a*b*, correspond to this, and this 
example explains L*a*b* as an example of representation. The following means can be taken in 
order to change input signal system of coordinates {R, G, B} into {L*, a*, b*} color coordinate 
system. As an easy approach, it is the concomitant use of a look-up table and a nonlinear 
masking method currently performed conventionally. The configuration of brightness and the 
chromaticity separation means 2 is shown in drawing 2 . The input signal {R, G, B} inputted from 
an input unit 1 is changed into the equivalence neutral luminance signals RE, GE, and BE by the 
nonlinear conversion means 201. an equivalence neutral luminance signal — brightness (in this 
case, L*) — receiving — etc. — it is a rate, and when RE, GE, and BE are equal, it is a signal 
reproducing gray. Such conversion is carried out in the following procedures. 

1) Prepare two or more known pure gray target L*i of brightness (in this case, L*), read it by the 
picture input device 1, and acquire an input signal {Ri, Gi, Bi}. 

2) Recur each of an input signal (Ri, Gi, Bi}, and the relation of L*i, and register with the nonlinear 
conversion means 201 by making the result into a look-up table. 

[0034] Next, the equivalence neutral I uminance signals RE, GE, and BE are changed into a 
brightness chromaticity discrete-type system-of-coordinates signal (L*a*b* in this case) by the 
input color conversion means 202. The nonlinear masking method currently performed 
conventionally is applicable to the input color conversion means 202. If a general formula shows 
the conversion when being based on a nonlinear masking method L* = psil (RE, GE, BE, REGE, 
GEBE, BERE , RE2, GE2, BE2, const , ... ) 

a* = psia (- RE, GE, BE and REGE - GEBE, BERE, RE2 , GE — 2, BE2 , const, ... ) 

b* = psib (RE , GE , BE , REGE , GEBE , BERE , RE2 , GE2 , BE2 , const ... ) + (6) 

It is come out and expressed. The parameter of conversion is determined by the following 

procedures at this time. 

1) from uniform color space — etc. — extract a rate target color {L*i, a*i, b*i}, read it with an 
input unit 1, and acquire an input signal {Ri, Gi+ Bi }. 

2) Change into the equivalence neutral luminance signals RE, GE, and BE with the already 
determined nonlinear conversion means 201. 

3) Approximate the relation between the equivalence neutral luminance signals RE, GE, and BE 
and a target color {L*i , a*i, b*i} with the least square method, and obtain the parameter of 
conversion. Generally, the nonlinear high order term of the input color conversion means 202 
depends on the engine performance of an input unit 1 for whether how many it is the need. The 
about two RMS color difference is realizable by the 3X10 matrix conversion which was added to 
the RMS color difference 5 and a quadratic term by the 3X4 matrix conversion which used the 
primary term and the constant in the case of the input unit of a digital color copying machine. 
[0035] Next, luminance-signal L* is inputted into the nonlinear range inverter 3 among the 
outputs of brightness and the chromaticity separation means 2. As shown in drawing 3 , three 
nonlinear range inverters 3 are controlled by P0, P1, and P2, and are constituted as a look-up 
table. A point P0 is a parameter for a white point setup of an image, and when it is aimed at a 
manuscript like the dark photograph of especially a substrate, it is made to act. Points P1 and 
P2 are the parameters which make input lightness compress into reappearance within the limits 
of a recording device, and do the operation which makes it compress, maintaining gradation. In 
the mode which outputs the image with which an alphabetic character image and a halftone 
image are intermingled, this operation is required in order to separate between alphabetic 
character-halftone the table use field of the record color inverter 5 mentioned later. It sets to 
this example and they are P0= (0 0) and P1 = (185,185) It was set as P2= (255,240). In addition, 
in this example, image reappearance mode has become selectable with the selection carbon 
button which is not illustrated, there are alphabetic character image reappearance mode, 
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halftone image reappearance mode, image reappearance mode in which an alphabetic character 
image and a halftone image are intermingled, etc. as image reappearance mode, and especially 
this invention is applied in the image reappearance mode in which an alphabetic character image 
and a halftone image are intermingled. 

[0036] Next, output signal L*' and chromaticity signal a* from the nonlinear range inverter 3 b* 
is inputted into the brightness chromaticity conversion means 4. Drawing 4 is the detail block 
diagram of the brightness chromaticity conversion means 4, and explains actuation of the 
brightness chromaticity conversion means 4 based on drawing 4 . Luminance-signal L*' is 
inputted into juxtaposition at the edge detector 402, smoothing circuit 403a, and edge 
enhancement machine 403b. On the other hand, chromaticity signal a*b* is inputted into 
juxtaposition at smoothing circuit 401a and b. The edge detector 402 consists of two 1- 
dimensional digital filters, and outputs the amount e of edges of luminance-signal L*. The amount 
e of edges is inputted into the nonlinear transducer 405, and outputs the amount fe of edge 
weight standardized between 0 and 1. On the other hand, it is inputted into the saturation 
generation circuit 404, and smoothing chromaticity signal a'*b' * outputted from smoothing 
circuit 401a and b is definition type C*= {a'*2+b'*2}. (7) 

It is alike and saturation signal C* is generated by corresponding conversion. Under the present 
circumstances, a multiplier and an adder may constitute the saturation generation circuit 404, 
and it may consist of look-up tables. Thus, the amount fe of edge weight and saturation C* to 
the attention pixel of input signal L*a*b* are computed, and brightness and a chromaticity 
separation signal are controlled by both this signal. 

[0037] The detail of the example of a configuration of the edge detector 402 is shown in drawing 
5 . The edge detector 402 consists of 2 sets of digital filters 402-1,402-2 which have detection 
sensitivity in a main scanning direction and the direction of vertical scanning. The filter factor of 
a digital filter 402-1 was set as the value as shown by the following matrix. 

"-0.25 0 0.5 0 -0.25-0.25 0 0.5 0 -0.25-0.25 0 0.5 0 -0.25-0.25 0 0.5 0 -0.25-0.25 0 0.5 0 -0.25" 
[0038] Moreover, the filter factor of a digital filter 402-2 was set as the value as shown by the 
following matrix. 

"-0.25 -0.25 -0.25 -0.25 -0.25 0 0 0 0 0 0.50 0.50 0.50 0.50 0.50 0 0 0 0 0 -0.25 -0.25 -0.25 - 
0.25 -0.25" 

[0039] After both digital filter outputs efs and ess mind the absolute value-ized circuit 402-3, it 
is inputted into a comparator 402-4, and any or the larger one is outputted as an amount e of 
edges. Under the present circumstances, the digital filter multiplier is designed so that it may 
have the maximum detection sensitivity in 4 lp(s)/mm by the data of 400dpi, and it is thinking 
detection of the edge of the alphabetic character of eight or less points as important especially. 
Moreover, the digital filter had the maximum detection sensitivity in the one direction by 4 Ip 
(s)/mm respectively, in other directions, in order that it may give the effectiveness of 
equalization, had the effectiveness which controls the amount of edges of the halftone dot 
printing image with which an edge is distributed two-dimensional, and has extended the amount 
detection latitude of edges of a fine alphabetic character and a halftone dot printing image by 
the highest selection in a comparator 402-4 further. 

[0040] Drawing 6 shows the transfer characteristic of the nonlinear converter 405 of the amount 
e of edges. The transfer characteristic of the nonlinear converter 405 was determined by the 
parameters eO and e1 which can be set up from the exterior, and in this example, eO was set as 
0 and it set e1 as 100. Under the present circumstances, in order to prevent the unnatural 
defect of an output image, it is desirable to expand the distance of eO and e1 as much as 
possible, and it depends for that setup on the configuration and active parameter of the edge 
detector 402. In this example, it is possible by constituting the configuration of the edge detector 
402 like the above to expand the distance of eO and e1 to the satisfactory enough range. 
[0041] Moreover, although smoothing circuit 401a of chromaticity signal a*b* and b are not 
necessarily required, it is required when the input device understands the badness [ location 
**** for every scan, or MTF ] of RGB balance. In this example, the **** smoothing [ direction / 
as shown below / a main scanning direction, the direction of vertical scanning, etc. ] filter was 
used. 

"0 0.125 00.125 0.5 0.1250 0.125 0 " 
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[0042] The conversion gestalt of luminance-signal L*' performed to below by using said amount 
fe of edge weight and saturation C* is described. In parallel, luminance-signal L*' is inputted into 
smoothing circuit 403a and edge enhancement machine 403b as being inputted into the edge 
detector 402. Smoothing circuit 403a Edge enhancement machine 403b consists of two- 
dimensional digital filters of both phase preservation molds. Smoothing circuit 403a Spatial 
frequency characteristics had a peak in about 2 lp(s)/mm, they were designed so that gain might 
fall enough more than in 4 Ip/mm, and used the size of 7x5 in the example so that moire might 
not occur to the input of a halftone dot image. Edge enhancement machine 403b was designed 
by the property which has a peak in 4 Ip/mm, and used the size of 5x5 in the example so that 
the alphabetic character of eight or less points could mainly be emphasized enough. An example 
of the spatial frequency characteristics of the filter is shown in drawing 7 . By performing two 
sorts of spatial-frequency conversion as shown in drawing 7 , the output (L*p) suitable for 
reappearance of a halftone image is obtained from smoothing circuit 403a, and the output (L*c) 
suitable for reappearance of an alphabetic character image is obtained from edge enhancement 
machine 403b. The both output signal and amount fe of edge weight are inputted into the 
weighted mean-ized circuit 406, mixing of the output signal of both by the amount fe of edge 
weight is performed, and mixed signal L*' of a degree type is outputted. 

L*'=fe-L*c+ (1-fe) and L*p (8) [0043] In the case like a halftone image that the amount fe of 
edge weight is small, mixed signal L*' becomes almost equal to L*p, and the optimal signal for a 
halftone image is outputted so that clearly from a formula (8). Moreover, in the case like an 
alphabetic character image that the amount fe of edge weight is big, mixed signal L*' becomes 
almost equal to L*c, and the optimal signal for an alphabetic character image is outputted. 
Moreover, since the amount fe of edge weight is continuous volume, an output does not change 
to discontinuity to transition of the amount of edges, and an unnatural defect does not appear in 
a playback image like the conventional example. 

[0044] Next, mixed signal L*' is restricted by limiting value L*max determined from the amount 
fe of edge weight, and saturation signal C*. The process is explained using drawing 8 and drawing 
9 . Drawing 8 is the detail block diagram of the limiting value decision circuit 408 of drawing 4 . 
According to drawing 8 , saturation signal C* is inputted into the maximum limiting value decision 
circuit 408-1, and outputs maximum limiting value L*a. Maximum limiting value L*a changes to a 
bright value at linearity, and if constant value C*1 is exceeded, the relation between maximum 
limiting value L*a and saturation signal C* will be fixed to L*1, as are shown in drawing 9 and 
saturation increases. Under the present circumstances, (C*1, L*1) were set up possible 
[ modification ] from the exterior, and used (50,100) in this example. The maximum limiting value 
decision circuit 408-1 is realizable even if are constituted from combination of a multiplier and a 
limiter, and constituted from a look-up table. Next, maximum limiting value L*a and the amount 
fe of edge weight are inputted into the limiting value mixing circuit 408-2, and limiting value 
L*max is computed by the degree type. 
|_*max=fe-L*a+ (1-fe), 255 (9) 

[0045] (9) resemble a formula and set, and in the fixed value 255, when not imposing a limit, it is 
the brightness maximum obtained [ for]. The limiting value mixing circuit 408-2 is realizable even 
if are constituted from combination of a multiplier and a limiter, and constituted from a look-up 
table. As mentioned above, limiting value L*max determined from the amount fe of edge weight 
and saturation signal C* is outputted by the limiting value decision circuit 408. In addition, in the 
case like a halftone image that the amount fe of edge weight is small, L*max is set to 255 and 
limiting value does not act. In the case like an alphabetic character image that the amount fe of 
edge weight is big, limiting value L*max changes according to saturation signal C* of the pixel. In 
a setup of drawing 9 , limiting value L*max changes to a bright value at linearity as saturation 
increases. That is, emphasis of brightness is restricted to a color alphabetic character with high 
saturation greatly [ this operation / the amount fe of edge weight ]. Next, mixed signal L*' and 
limiting value L*max are inputted into the maximum limiter 409, and brightness conversion output 
L*o restricted by limiting value L*max is restricted like a degree type, and they are outputted. It 
can prevent that an unnecessary color mixes in a color alphabetic character by performing such 
a limit. 

IF L*'>L*max THEN L*o=L*max ELSEIF L*'<=L*max THEN L*o=L*' (10) 
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[0046] Next, the conversion gestalt of chromaticity signal a*b* is explained. Said saturation 
signal C* is inputted into the nonlinear converter 407, and is changed into the saturation 
conversion signal fc standardized between -1 and 1. Drawing 10 shows an example of the 
conversion gestalt of Signal fc. The upper limit of C* from which this conversion gestalt is 
controlled by four parameters C*1 to C*4, and C*1 turns into fc=-1, The lower limit of C* from 
which C*2 is set to fc=0, the upper limit of C* from which C*3 is set to fc=0, and the lower limit 
of C* from which C*4 is set to fc=1 were expressed, and these were set up possible 
[ modification ] from the exterior and were set as (10, 15, 20, 50) by this example. Such a 
nonlinear transducer 407 can be constituted from a look-up table, and can be realized. The 
amount fe of edge weight and the saturation conversion signal fc are inputted into the multiplier 
decision circuit 41 1, and a multiplier k is computed by the degree type. 
k=1+fe-fc (11) 

[0047] The multipl ier decision circuit 411 is realizable in the combination of a multiplier and an 
adder. A multiplier k becomes a case like a halftone image with the small amount fe of edge 
weight with about 1, greatly [ the amount fe of edge weight ], becomes a case like a black 
alphabetic character with low saturation with about 0, and is set large to about 2 by the amount 
fe of edge weight at the case like a color alphabetic character with high saturation. A multiplier k 
acts on chromaticity signal a* of an attention pixel, and b* in multiplier operation circuit 410a 
and b, and as shown in a degree type, it is changed into a*o and b*o. 
a*o=a*-k b*o=b*x-k (12) 

Therefore, it is outputted to the case like a halftone image, without receiving conversion, 
saturation compression is carried out at the case like a black alphabetic character, and input 
chromaticity signal a* and b* become an achromatic color. Moreover, the saturation emphasis 
from which a degree differs in the case like a color alphabetic character according to saturation 
from the first acts, and it is emphasized a maximum of twice. 

[0048] According to the above process, with the brightness chromaticity conversion means 4, 
impudence of the noise of the halftone image by edge enhancement processing is controlled, and 
natural edge enhancement is given visually, and an unnatural image defect is not produced. 
Moreover, edge strong metering can be set up in a simple form. Moreover, brightness and 
saturation are controlled and it becomes possible to bring the input chromaticity in the case of 
being drawing 17 close to the chromaticity of an original manuscript so that the alphabetic signal 
after edge enhancement may reappear to an achromatic color about a black alphabetic character 
and may reappear to original saturation about a color alphabetic character. 
[0049] The brightness and chromaticity separation signal changed with the brightness 
chromaticity conversion means 4 as mentioned above are changed into the record chrominance 
signal CMYK by the record color conversion means 5. Drawing 1 1 shows the example of a 
configuration of the record color conversion means 5. In addition, this example uses the 
technique indicated by JP,5-1 1 0840,A concerning these people's patent application. The record 
color conversion means 5 makes the address the data of the predetermined high order bit (Lu, 
au, bu) of brightness and a chromaticity separation signal. The record color data-hold section 
502 which holds the record color data corresponding to it, Data L*L of low order bit (P~Lu, P-au, 
P-bu) The field judging section 501 which judges a field from a*L and b*L, and the data and the 
field judging result of a high order bit (Lu, au, bu) are made into the address. The sensitivity 
corresponding to it The sensitivity data-hold section 503-1,503-2,503-3 to hold, multiplier 504-1 
which performs the multiplication of the data of low order bit (P-Lu, P-au, P-bu), and sensitivity 
data 504-2,504-3, It consists of an adder 504-4 adding the output of this multiplier 504, and the 
output of the record color data-hold section 502. 

[0050] Brightness and chromaticity separation signal L*a*b* are a high order X, when 8 bits is 
expressed respectively, bit and low order 8-X It is divided into bit and inputted into the record 
color conversion means 5. When the high orders bit of an attention pixel are (Lu, au, bu), in the 
record color data-hold section 502, the record color data Y0 are outputted by making (Lu, au, 
bu) into the address. On the other hand, it is low order 8~X. bit is inputted into the field judging 
section 501, and outputs sensitivity flag 6bit for choosing sensitivity by comparison size-related 
[ mutual ]. The condition is explained using drawing 12 . The cube of dra win g 12 (a) is a cube of a 
smallest unit stretched by the lattice point of the record color data-hold section 502. It is data 
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of low order bit (P-Lu, P-au, P-bu) L*L and a*L A interpolation operation is 
Y=YO+**Y/**L*xL*L+**Y/**a*xa*L+**Y/**b*x when b*L b*L (13) 

Be alike is carried out. that time — a fine multiplier — the data of the specific direction of each 
cube — it is expressed by difference. For example, as **Y/**L*, the following four kinds can be 
considered in the cube of drawing 12 (a). 

x(o,o,D-x(o,o,o) 

X(1,0,1)-X(1,0,0) 
X(0,1,1)-X(0,1,0) 
X(1,1,1)-X(1,1,0) 

Therefore, like drawing 1 2 (a), a cube is divided into the field of (I) - (VI) from the size relation of 
low order bit, and it selects which [ of four kinds of inside ] is made into a fine multiplier. 
Therefore, as shown in the table of drawing 12 (b), it is low order 8~X. By the size-related 
comparison of bit, four kinds of choices are respectively attained each with a 2-bit selection flag 
about fine multiplier **Y/**L* of three directions, **Y/**a*, and **Y/**b*. 
[0051] Thus, the high order bit of sensitivity flag 2bit generated in the field judging section 501 
and an attention pixel is inputted into the sensitivity data-hold section 503-1,503-2,503-3, and 
**Y/**L* and **Y/**a* which made it the address, and **Y/**b* are read. Output **Y/**L[ of 
the output Y0 from the record color data-hold section 502, and the sensitivity data-hold section 
503-1,503-2,503-3 ] *, **Y/**a*, **Y/**b*, data L*L of low order bit (P-Lu, P-au, P-bu) a*L 
and b*L are inputted into the interpolation computing element 504, perform the operation 
according to a formula (13), and output an output Y to the image output unit 6. If the image 
output unit with which a line records the record process of the usual four cycle one by one is 
assumed, according to the record sequence, output data will be transmitted to the image output 
unit 6 in order of K->Y->M->C. In that case, the contents of the record color data-hold section 
502 and the sensitivity data-hold section 503-1,503-2,503-3 are rewritten by the blanking period 
of transmission. 

[0052] Next, the decision approach of the YMCK data of the record color data-hold section 502 
is described. Modeling of the IN-OUT property of the image output unit 6 is needed for the 
decision of data first, next the control approach of one degree of freedom in brightness and 
chromaticity separation signal 3 input and record chrominance-signal 4 output is needed for it. 
First, modeling of the IN-OUT property of the image output unit 6 is described. As the technique 
of modeling, they are non-linear regression and Computer. Color The combination of the 
Matching technique, the optimization technique using a neural network, etc. can be applied, and it 
explains at this example by the optimization technique which used the neural network. Generally 
as the optimization means, the back-propagation method known for the neuron network theory 
can use. what gave the output of the request to an input as a teacher signal, and carried out 
function conversion of the difference of an actual output and a teacher signal beforehand in the 
back-propagation method — energy — carrying out — a predetermined output set — setting — 
energy — decreasing — energy — 0 — or a change of the weight value and threshold of each 
neurone is made until it is saturated. This energy serves as a function of each weight value and a 
threshold, and since the whole of each process of that conversion process is constituted by a 
function and multiplication, and addition, it can differentiate an energy function by making each 
weight value and a threshold into a variable. [ **** ] An energy function can be decreased by 
changing each weight value and a threshold using this differential function, so that an energy 
function may decrease. Hereafter, the procedure of the optimization in this invention is 
described, referring to dr awin g 13 . 

[0053] Step.1 C, M, Y, K L*a*b* A conversion pair is created. Known 4 color record chrominance 
signal (C, M, Y, K) is supplied to the target recording device, a color-print sample is actually 
obtained, a colorimetry is carried out with a commercial colorimeter or the input unit in this 
invention, and a L*a*b* signal is acquired. N group (for example, 4 sets of N=P) is created in the 
form where the nonlinearity of a recording device was taken into consideration for this pair. 
[0054] Step.2 C, M, Y, K -> L*a*b* He is CIE about an energy function in conversion. L*a*b* It 
optimizes as deltaE. An input and a L*a*b* colorimetry value are optimized with a back- 
propagation method in them among the conversion pairs of N group obtained by Step.1, using C, 
M, Y, and K as an output teacher signal. Under the present circumstances, as energy function E, 
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he is CIE. L*a*b* A degree type (14) defines using deltaE. Here, it is L*'. a*' and b*' are 
prediction output values. 

E=sigma {(L*-L*') 2+(a*-a*') 2+(b*-b*') 2} 1/2 (14) 

[0055] Step.3 C, M, Y, K L*a*b*->Kmax is optimized using the subset of a L*a*b* conversion 
pair. C, M, Y, K which were obtained by Step.1 L*a*b* Among conversion pairs, at least one of C, 
M, and the Y extracts only what is 0, and it considers as a subset. In the subset, L*a*b* is made 
as an input and it optimizes with a back-propagation method by making K signal into an output 
teacher signal. Since all K signals in this subset are the signals when reappearing at 100% of 
rates of UCR, this conversion will obtain the maximum Kmax of K signal which can be set up, 
saving the given L*a*b* signal in colorimetry. Under the present circumstances, a degree type 
defines as energy function E. Here, it is Kmax. 'is a prediction output value. 
E=sigma {Kmax-Kmax 1 } (15) 2 

[0056] Step.4 The rate alpha of UCR is computed based on Kmax of Step.3, and K of a 
conversion pair of Step.1, and it is L*a*b*. alpha -> C, M, Y, and K conversion are optimized. 
Kmax is obtained to L*a*b* using the optimal conversion first obtained by Step.3. On the other 
hand, K signal of C, M, Y, and K which are the conversion pair of L*a*b* is referred to, and it is 
the rate alpha of UCR. Alpha=K/Kmax (16) 

It comes out and computes. By applying this actuation to all the conversion pairs of N group of 
Step.1, it is newly L*a*b*alpha. The conversion pair of C, M, Y, and K is formed. 
[0057] Step.5 L*a*b* alpha -> it optimizes based on C, M, Y, and K conversion pair, and the 
weight value and threshold which are acquired as a result are set as the optimum value of a 
neural network. L*a*b* alpha It optimizes with a back-propagation method by making input, and 
C, M, Y and K into an output teacher signal, under the present circumstances — C — M — Y — 
K — a forecast — C — ' — M — ' — Y — ' — K — ' — once — C, M, Y, and K of Step.2 -> 
the L*a*b* optimal conversion — L* — it is estimated by the formula (14) after changing into 
'a*'b*\ Consequently, the optimal weight value and optimal threshold which minimize energy 
function E of a formula (14) are set as the optimum value of a neural network. If the weight value 
and threshold of a neural network are determined by passing through the above process and 
brightness and chromaticity separation signal L*a*b*, and the rate alpha of UCR are inputted, 
the record chrominance-signal YMCK optimum value corresponding to it will be determined as a 
meaning. Thus, modeling of the IN-OUT property of the image output unit 6 is completed. 
[0058] Next, an example of the decision approach of the YMCK data of the record color data- 
hold section 502 using the above-mentioned model is explained using drawing 14 . In addition, 
this decision approach is indicated in Japanese Patent Application No. No. 248475 [ five to ] "a 
color picture art and equipment" for which these people applied previously. As brightness and 
chromaticity separation signal L*a*b*, the data equivalent to the lattice point of the record color 
data-hold section 502 are given. Among those, saturation signal C* is determined from a 
definition type (formula (7)) using chromaticity signal a*b*. Brightness L* and saturation C* are 
inputted into the rate function 142 of UCR. The property of the rate function of UCR is 
controlled by four on a brightness-saturation flat surface (P1, P2, P3, P4) like drawing 15 . P1 
and P2 give (C*1, alpha 1), and (C*2, alpha 2) by brightness L*1. P3 P4 gives (C*3, alpha 3), and 
(C*4, alpha 4) by brightness L*2. The following value was used for the modes reproducing an 
alphabetic character image and a halftone image in this example. 

L*1=95C*1=0 a!pha1=1C*2=40 alpha2=0L*2=30C*3=20 alpha3=1C*4=40 alpha4=0[0059] That is, 
the rate of UCR becomes 100% near the achromatic color, this setup is a setup from which the 
rate of UCR becomes 0% above fixed saturation, and it means that reappearance near the 
achromatic color almost turns into Japanese ink Isshiki reappearance, and this serves as 3 color 
reproduction above fixed saturation. Moreover, the saturation field made into 100% of rates of 
UCR is expanded as brightness falls, and the Japanese ink Isshiki reappearance in the high 
concentration gray section is thought especially as important. 

[0060] On the other hand, the following value was used for the modes only reproducing a 
halftone image. L*1=95C*1~0 alpha1=0.7C*2=40 alpha2=0L*2=30C*3=0 alpha3=0.7C*4=40 
alpha4=0[0061] That is, aiming at reappearance similar to the conventional skeleton black 
technique, this setup is set up so that change between CMYK to change of saturation may 
decrease. Thus, from the table of drawing 15 determined by four given points (P1, P2, P3, P4), 
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the rate alpha of UCR to input brightness L* and saturation C* is determined. By the nonlinear 
conversion operation 143 which used said neural network, brightness and chromaticity separation 
signal L*a*b*, and the rate alpha of UCR are changed into CMYK. The result is saved as 
contents which make the address the brightness and chromaticity separation signal L*a*b* in 
the record color data-hold section 502. All required data are given by repeating the above 
procedure about all the addresses of the record color data-hold section 502. Moreover, the 
CMYK set which is different from each other according to said mode is saved in predetermined 
memory, and the CMYK set required for the record color data-hold section 502 for the modes is 
loaded by the user interface from the outside. Moreover, the contents of the sensitivity data- 
hold section 503-1,503-2,503-3 are easily acquired by asking for the difference between the 
adjoining addresses of the contents of the record color data-hold section 502. 
[0062] The next correction is made on the modes reproducing an alphabetic character image and 
a halftone image to the data obtained from the above process. In this mode, it is necessary to 
realize Japanese ink Isshiki reappearance of a black alphabetic character, and to satisfy the 
faithful color reproduction of a halftone image. Therefore, the field which sets record color data 
other than Japanese ink to 0 is set as color translation table data in the specific region 
centering on the achromatic color of low brightness. The field 161 which drawing 16 took the 
saturation computed from a chromaticity in the brightness of brightness and a chromaticity 
separation signal by the axis of ordinate along the axis of abscissa, and was shown by the thick 
wire is a field where the color reproduction region of a recording system is expressed, and the 
shade section 162 sets record color data other than Japanese ink to 0. Range conversion is 
made in the range more than brightness Lp by the nonlinear range inverter 3 of drawing 1 so that 
a halftone image may go into the color reproduction region of a recording system to said 
luminance signal. Then, since it graduates by edge processing, only the translation data of the 
range more than the brightness Lp of drawing 16 is used among a color translation table. 
[0063] On the other hand, brightness is emphasized and, as for a black alphabetic signal (inside 
of drawing 16 , **), saturation is compressed into coincidence by edge processing (the direction 
of the inside of drawing 16 , and an arrow head). Under the present circumstances, if the gain of 
brightness emphasis is taken more than fixed, the brightness after emphasis will become below 
Lp. Since record color data other than Japanese ink are then set to 0 with the color translation 
table, it succeeds in reappearance of Japanese ink Isshiki completely. Thus, it becomes possible 
to separate the use field of a halftone image and the color translation table of a black alphabetic 
signal, to perform color conversion which serves as faithful reappearance about a halftone image, 
and to perform to coincidence color conversion which serves as Japanese ink Isshiki 
reappearance about a black alphabetic character without conflict by combining the specific 
region which sets record color data other than range conversion of the nonlinear range inverter 
3 and the Japanese ink of color translation table data to 0. 
[0064] 

[Effect of the Invention] As mentioned above, according to this invention, after the optimal 
brightness saturation conversion for a halftone image, a black alphabetic character, and a color 
alphabetic character is respectively performed in range conversion and edge processing of said 
brightness, in the range which guarantees faithful color reproduction, reappearance near the 
achromatic color almost turns into Japanese ink Isshiki reappearance, and above fixed 
saturation, conversion in a record color is performed so that it may become 3 color reproduction. 
Moreover, the black alphabetic character enables black alphabetic character Japanese ink Isshiki 
reappearance, without setting up the use field of a color translation table so that it may differ 
from a halftone image, and spoiling faithful reappearance of a halftone image. Consequently, 
according to this invention, to the manuscript with which a photograph and an alphabetic 
character image are intermingled, the dry area of an image is reduced and it becomes possible 
with a photograph to raise black alphabetic character quality and color alphabetic character 
quality to an alphabetic character image. Moreover, the conventional halftone image and the 
unnatural image defect generated in alphabetic character image separation processing are also 
completely removable. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the whole example block diagram of the color picture processor of this 
invention. 

[Drawing 2] It is an example of the example of a configuration of the brightness chromaticity 
separation means 2 in an example. 

ID rawing 3] It is an explanatory view showing an example of the transfer characteristic in the 
nonlinear range inverter 3 in an example. 

[D rawing 4] It is an example of the example of a configuration of the brightness chromaticity 
conversion means 4 in an example. 

ID rawing 5] It is an example of the example of a configuration of the edge detector 402 in the 
brightness chromaticity conversion means 4. 

[Drawin g 6] It is an explanatory view showing an example of the transfer characteristic of the 
nonlinear converter 405 in the brightness chromaticity conversion means 4. 
[Drawing 7] It is an example of the spatial frequency characteristics of luminance-signal 
smoothing circuit 403a in the brightness chromaticity conversion means 4, and luminance-signal 
edge enhancement machine 403b. 

[Drawing 8] It is an example of the example of a configuration of the luminance-signal limiting 
value decision circuit 408 in the brightness chromaticity conversion means 4. 

[jDji^lng_9] It is an explanatory view showing an example of the property of the maximum limiting 
value decision circuit 408-1 ( dr a wing 8 ) which is a part of luminance-signal limiting value 
decision circuit 408 in the brightness chromaticity conversion means 4. 

[Drawing 101 It is an explanatory view showing an example of the transfer characteristic of the 
saturation signal nonlinear converter 407 in the brightness chromaticity conversion means 4. 
CD rawjngjjj. ft is an example of the example of a configuration of the record color conversion 
means 5. 

[Drawing 12] (a) And (b) is an explanatory view explaining the field division performed in the 
record color conversion means 5. 

[Drawing 13] It is an explanatory view showing the modeling procedure of the output unit in the 
creation phase of the contents of a color translation table in the record color conversion means 
5. 

[Dj^ayyingJI 14] It is a flow Fig. showing the creation flow in the creation phase of the contents of a 
color translation table in the ******** conversion means 5. 

[Drawing 15] It is an explanatory view showing an example of the example of a setting of the rate 
function 142 of UCR. 

[Drawjng_JL6l In the mode in which the manuscript with which a halftone image and an alphabetic 
character image are intermingled is processed, it is an explanatory view explaining the 
effectiveness of the Japanese ink Isshiki field set up in a color translation table. 
[Drawing 171 They are the black alphabetic character inputted by the picture input device and an 
explanatory view explaining the change to the manuscript of a color alphabetic signal. 
[Dj:awing_18] They are the conventional alphabetic character and the example of a configuration 
of halftone discrete-type edge mode of processing. 
[Description of Notations] 
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1 [ — Brightness and a chromaticity conversion means, 5 / — A record conversion means, 6 / - 
- Image output unit. ] — A picture input device, 2 — Brightness and a chromaticity separation 
means, 3 — A nonlinear range conversion means, 4 
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Wftrr*ai©/<5^— * (c*.) fc, fc = oi:& 

s^tb7 L j{f#©TPiffl^wrsig2 ©/^^-^ 
fam-rz>M3W7*~z (c* 3 ) i:, f c = i 

«3HyflA®#OTI8tt*IWIW*»4 ©/^p<-2 

(c*,) fc*»6a*ct*w«i:'r*. 

[0 0 2 1] *%Bg©ffi©#»i, itMBtMr 

T= f e • C+ (1 - f e) • P 

XySWf e-pBHeSftSIMRItL (fe, C*) fc* 

IF T>L (f e, C *) 

(2) 

■pftflfiT*. MIL (f e, C*) ax-y^fl^f 
«^ ?KBfi©J;3&i§£fc&, fWPIflL (f e, c 



8 



C M Y ©ft/Jvft©Jt^ (S/ C M Y ©Ji/h«) 
£ ©S £ C M Y r-* ©*'hfa©HflKflHR t & 

a©s^ 4 ia©^ ^ -2 c £ & 

[0022] 

»»(s^taa*-r* 0 gftwctt 1976 cie l 

L^tafiA^^s©#i±fc-K^L*v^-eMa« 
Mi©ffjSft^t » vystzm&mz. j; o rasa 

«rJSSg|3©jfig{f ^^m^©SBHf*3 fc 

[002 3] 17 S^fttf^® <fc Dx-y ^M#9*#« 0 
[0 0 2 4] ®gfefi^^iafc*3V^T(i, $ 

^tutex -y s^aa«#a©tB* tiwB¥?iMt#a©ai** 



P> 1 ©MfcJftfWtLfcjSH* f e t LT^ftU Bit© 
JS^i!(#tt^^©rI^©ny h^x h©tfff8^SMftL 

wt> P4PB{»©affl fc ? nfc 7 -f )\> $ © ttj yi p 
1 17 ^ii#a©fcb^-rat)^^*Bft Mafflfcs 



(1) 



THEN 



T = L (f 



T * 



C *) 



C*W/J%SV^, JR**©»&fc:ttlWIBttL (f e, 
C*) afffflb*t/>„ X>y>> , {f^^A^<^Mf^C* 



50 fcA^v 



(6) 



9 

e, c*) u mmmt-mumTicftz 

[0 0 2 5] -73s fegff^fcftL-Tii, x-yj;tfttB# 

k= 1 + f e • f c 
T-SffiU -feSft^Q i (1 = 1, 2) fcffrB£-ti\ 
Q i ' =k • Q i (4) 

[0026] t^sMmm f cimmmc *icmlt 

f c t±— i wfflc&t), mzmzt£%>\z'ifo\ i 
t% 0 t%fr%^nmm<u£ 



Wfl¥7-2 1 2 5 8 3 



10 

mm* 



* 



fc<fcP>-fk<*l£;&D. c ftgffi ^ imWM'& 
T3ftL&(,\ x-y^f|^Alr<tJfi{f*§C *fcAi* 

k> i i:^5o ^©Mm, Mtcesff^Q i ' im 
g®mz „ x -y ^{i^a^ < ^gft^ c * 

^k< i tr^ 0 zvmzks ma^cD&gfi^Q i ' it 

^7h-T§ (01 7^ I^KD, to?iiOTi 

jit, ct t> > *3^it'i» t ztiz^mjc^itg^ 
<D&m*ft-o 0 sre, m t f (D'mamt 4 1 P / 

mmT5 0~7 0%T^D, ^£)$§l^ li^ 
AMl^a, Hi 7 ©J; 3 tfiTtttiSifficDfeffiS^ia 

mmmicis^x&xMm^mM (01 7^, n^* 

Y= Yo + 9 Y/d L*x L*i 
*i (5) 

[0 0 2 9] x-7;l/©#&f^x-^t(iiWa • fefi 
#Ml^£&flfcfeiiSBT-BiI^3fc#© C M Y K 4 

(HI^ti3A;*K KSfeff^4tB77TfeSfci6, 



(3) 

cfei^cDA^esg (0i 7cf>o) itm&ifmm^ti 
io feftHrt-eam^n^o, #fi73 [Pitt am? 

£>Jg*|c9tljffigf (0 1 7t^«) fc^^o 017© 
*^©A7JfiffiS (01 7 TO) ttiSS*^li?no 

•o, iM7j[R]ti±is^n, *M<Dmm<D&mm (0 1 7 

[0027] ffgfiWIi^frJPi, fc'j;i>^a73[pj<D 

ffifi3*<fco ! 3i»©s-&^(ix y ^m^m t&fflfcm^ 

[0 0 2 8] x-y>>BatJ;oT^5tlfciE?S 

c m y k 4 &(otMimwmmvmmc&m ihs 
mm^s - 11084 ow£m.mm.(D%imzm^%<Dtf 

■y b (Lu, au, bu) FI/XiLt, 
^ftfcftJS-T^ CMYK4 fecQx-^ hW&WZUM 
L, ^(Dx-^fcTffiVf >y b (P-Lu, P-au, P 
-bu) Cf-^L*[ , a*i , b*L^rffil^T^ 

*o, a*o, b*o} 6D^T^cD±fu £ >y h- (Lu, a 
u, bu) ©rtS^r {L, a, b} t Lt> x— 7";l/*-« 
5 i^M7 F UX<DtS^^tfi77 Yo i: , 3 Y/3 L 

40 *, 9Y/3a*, 9 Y/9 b **WJfcM*fcB?n, 
(5) tioT, IBSfeff-^Y^S£ii?tltb*?tl 

•So 

+3Y/aa*Xa*t+9Y/ab*Xb 

(is ffi77H#©^fc«fcoT?ti[*MSb, HI 5tC^ 
Ba-^S¥®±<0 4jS (P,, P 2 , P 3 , 

p«) •vmmsnzc p», p 2 , p 3 , p, 

50 ffUCR$)bM00%i:&^ -^fiw±-e»± u c 



11 

[0 0 3 0] H^:*©S— feS^HHL, 

«?\ s«^©isisfer-^^ot-rsiB«^ia^-r 

fe^x-^-eti, 01 6<DSgL p£{±<E> 

[0 0 3 1] mX&m% (Bl6t, □) JiX-y 

[0 0 3 2] «±0<t5t, *aflBfc±ntf, BUIB^JS 
-feWS i: & , -®^fiJW±t? « 3 feSll £ £ 5 <£ 

[0 0 3 3] 



(7) #f#p7 - 2 1 2 5 8 3 

12 



10 



20 



30 



L* = Yl (Re, Ge, Be, 

2 2 

,Be, const , ... 



3 #^-<DHfiA*SB-r-<fc3o 



f$mcg&Ztu 3fefeff^R, G, B^LT/^lWb 

m2ic^Zs mmtpimffla^K*, g e , u*icmm 

So Y I Qs Yxy, YES, L*u*v*, L*a* 

* a * b LTSHW-f S. A^fg^SSS 

{R, G, B} # U*, a*, b *} afe5Bc^-f 

{R, G, B} (i»fl^g2 0 11CJ;?)f»tt 

jsam^RB, Ge, B E ^gi^n«„ ^«wssfi 

iff fi (CcD^tiL*) t^LtffgfS 

i), Re, Ge, Be^LI/^, sfU-ttmmt 

1) MA (C<Di§£l&L *) (DKftJCDM^^l^— 

II 



2-^-y M * i £MS(¥lIU *n%ffl«A*Sf 
f»J:^ A^I^ (R i , G i , B i } ^rffSo 
2 ) AWf ^ {Ri, G i , B i } <D&* t L * i 
<7)H«£ls]!§U ^©ISJS^-y 17 v fr—-/)ltL 

t, i$mmw&wt.2 o i ics»f s 0 

[0 0 3 4] ^fc, f»WSf^R E , Ge, Bifi 
A7^»?S2 0 2fc£oTWJgfej*#i&tMffigI?^t 
(dcD^-g-, L*a*b*) IC^MZriZo AJl&M 

W&Wtz o 2fc^, ^fT^nr^s^n^vx^y^ 



Re Ge , Ge Be, BeRe 

) 



R 



G e , — H 



Be R 



a* - Wa (Re, 

2 2 

Ge- , Be , const, 
b * = ¥b 

2 



(R 



Ge B 



R 



B 



) + 



i , a * i , b * i } ^fiiltBU ^n^A7Jfi« 1 
AT^ff^ {R i , G i +, B i } ^lf§ 0 

2 ) ?T*\cmz.ztitcitm&%m£m zoitj:D, 

HW&ffSff^RE, Ge, BEtg^TSo 



, Re Ge — , Ge Be, Be Re, Re 

) 

Be , R e G e 
const 

(6) 

3) mm^mmmRi, g e , B E t^-y^b 

(L*i , a*i, b * i } C»IB^^ft/h2^ 

i#iS2 o 2©#8j&ss#«# £<£>aa&gfrfc^ a 



7^3 



CD 



50 



'J *7 XgiT* RMS feM 5 , 2^$T*Px.fc3X 1 0 
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-?hV9 R M S 2 ISgfc^g-?* S . 

[0 0 3 5] 3fcfc, »S • &mfin^®2(Dtiitl<Do 

- Ffcfc^T, &j£t3£»egg*8S 5 ©x-TVMjS 
*HSSMlc*JV>T{is P»= (o, o) , P,= (18 

5, 18 5), P 2 = (2 5 5, 2 4 0) IcgS^LfCo 



o 

[0 0 3 6] ^HW&U>S^E8»B3fr6©tBA 

?#{tIHS84 0 3 a, x^y> ? ?aagg4 0 3 b fcttMfcA* 
?ftS 0 ftfift^a * b *}i¥»ftlHK4 0 1 * 



(8) #W¥7 - 2 1 2 5 8 3 

14 

*a, blcM?»JtA*?nSo xy^tftffiSM 0 2tt 1 & 

7tcDrVv ? ^;b7^;l/^2MT«^c^n, iBftfi^L* 

o 5 tA*«n. o*p& i ©iBt»»ft*nfcxy s^m 

#*f eSfUAtSo -73s ¥?fft;0K4 0 1a, bfr 

^^n^wtfefifi^a 5 *b* *«, »g£$ 

C* = {a* * 2 + b' * 2 } (7) 

io or, #S£j«@tt 4 0 4 tt^JHS ira^Ste £ D 

V\ CtDi^fcLTx AWf^L * a * b *©ffi§HlR 
[0037] 8 5tX7 S^fttfiS 4 0 2 <0«J«W©»lffl 

t«fflj^*feo2jfi(D'r^^;I/7>r;^4 02- 
2 - 1 ©7>f ;l/^«R»i^©v h D i'XT^t i b ftflt 

20 tSSLfto 

r-0. 25 0 0.5 0 -0.25 

-0.25 0 0.5 0 -0.25 

-0.25 0 0.5 0 -0.25 

-0.25 0 0.5 0 -0.25 

-0.2 5 0 0.5 0 -0. 2 5J 

[0 0 3 8] Sfcx fV^/l/7^^ 4 0 2- 2^7 

/Co 



-0.2 5 
0 

0.5 0 
0 

-0.2 5 



0. 



0 



r-0. 2 5 -0.2 5 -0. 
0 

0.5 0 
0 

-0. 2 5 

[0 0 3 9] ffi#©rV> ? ^;b7^;l/^di^ef S , e ss 

irmmimm 402-3 *^Lfc» > tm%% 402- 
#?nso com, fv^^7^;w»4ood 

*-ra«jSt0jiiWB«©xy ^■*jiwwt-*aj««fe'6, 

HfcJt««4 02-4 ^©«AfffiIKT\ IBfrv^fc**: 

[0 0 4 0] 0 6«Xy^Me©2H&J^#^4 0 5© 
^SWtt*^ ^HB»KSI»4 0 5CDS»l*tttt^» 



2 5 -0. 
0 

5 0 0. 
0 

2 5 -0. 



2 5 
0 

5 0 



0. 



0 



2 5 
0 

0.5 0 

0 

2 5 -0. 2 5J 
^ijTi^eo^rO, ei*l OOfcR^Lfco C©^, ffi^j 

HS«x^3^ftlflS4 0 2<Dm&tWt£/*7*—2l£ttL 
#t«o *HSKMTfi, X7^(flS4 0 2©S^«rtu 

eojiKflWi-rseitkicto^ eoteioiai*5t»iB 

[0 0 4 1] Sfe, fejftff # a * b * ©¥mffc@gS 4 0 
1 a, btiigS-f LfeigaiTftt3S:^> AAgS^X^t 

TO 0.125 0 

0.1 2 5 0.5 0.1 2 5 

0 0.125 0 J 



2 12 5 8 3 



10 



15 

[00 4 2] JKTfcU MIBx y i?n&M f e tms. C * 

flfflEfe^L *' ttXy^tfJSM 0 2tcAy L j£ft-5cD£ 
Mfrf^ ¥?#fclHl£84 0 3 a fcxy5?BtlMB4 0 3 bfc 
AJj-Zft&o ^RtffcEUSM 0 3 a , x>yi>'3£|§§§4 0 
3 b tt#fcffiffifi!#S!© 2 ^<DrV ^ ;U7 -f 7? 
ISjjSc^tlSo ¥Sf{t®SS4 0 3 a ttH£B#®;Ujfc 
ft LT t * 7 L a ^ ct 9 , ^K^MiStfftt^ s 

{?2 1 p/mmlctf-^t^ 4 1 p/mmiX±T-{i 

left? 4 ytm*>*& 5 ic«w-stu nflsen^tt 7x5 

©IH'Xfcfli^fco X7 0 3 b tt^fc 8 * 

L *' =fe-L*c+ (1-fe) 
[0 0 4 3] S (8) fr^mZfrftXylC^ X-y^a* 

L<aDs ^68«k:«aa€^««ai*5ns. 

X -y S^M** f e ailinMTfe 3 (1 £ , X >y ^»C0 

fl»tWbTJRMIk:(a**»W»)#bSC £#a<> % 20 

*^j<D<t ^ fcs*a«t^g^a-fv 7i * hiwBn* 
diKiavo 

[00 4 43 ^t, rg£-fl*§ L * ' tix «y S^SftJI f e 



30 



fc«fiM#C**^S^sn*Wlfi«L*maxfcJ:») 

L *m a x = f e • L * a + (1 
[0 0 4 5] (9) Sfcfcfet^T, @^f«2 5 5 

rE^-lHjSS 4 0 8-2 te?tg#§ t y 5 -y ^-offl^T* 
J?£bTt>, ^'y^r-y^r-^l/TiB^cLTfe 

ys^«#M f e tmmm^c tizmmmi 

*ma x^tti^J^tlSo a&\ xy-^i^if 
atfW3SH«0»Ifr#&li:fcJ\ L*raaxti2 5 5ifi: 
t)> MRlfltefFfflLat^ X'^l^if e^tSi 

IF L*' >L*max THEN L*o=L*max 
ELSEIF L*'^L*max THEN L*o = L*' 

[0046] -fiMi^ a * b * <D^mfBm^mm 

tu - 1 5 1 OIRIlcjRKHbl/^dSGKM^ f c 

tt^tiSo hi ofift^f c offiWKfio-ws^r. 
w&wtmt 4 3©/^^-^ c *, ~c *< t?$i(»s 
tis c*i^f c=- 1 fcaac*o±Rg# > c* 2 ^f 

c = 0taSC*£DTPlffl, C* 3 ^f c = ota-3c 

*©±ISf§u c*4^f c = i £a5C*crFffitt*S 

a (1 0, 1 5, 2 0, 5 0) fcS^Lfco dtDJc^a 



(9) whpp 7 

16 

* y httTO***^^HS«T*46 J: 5 lc> 4 1 p/mm 
te ^-^£&o#ftk:S3rf-2ft, **WT?tt 5 x 5 ©-9- 

©racjibfctii* a*p) imztu x-ys^ma 

4 0 3 bA^ii^iijiOSJilCjiL/ctbTJ (L * c) 

' L * p (8) 

* 0 8 tt, 04 OffllSfBgfttlinB 4 0 8 ©Sffl^HTfe 

4 0 8- 1 IcAyl^n. •*WB6ttL * a%tB*-r*. 
* AS'JPltt L*at C * CO 0 9 ic^f <fc 

•5 ft, ^ffl^mnt % iconr« a wstfL * a 

^i:a«„ ccDI^, (c*i, L*0 \£ftmi>Z$BESi 

mz-wcfczn, *mMm-?te (so, 100) ?tm^ 
rco m±mmmki£.®m4 os-i tt^sst u 5 y ^ 

l/TtKEHRTIlT?**. ^t, i»IiL*ati7 

f e ti*JIBfflS#lHl» 408-2 IcA^^tl 
Ts Slffitt L * m a x ^ST^;±J?tX§„ 
f e) • 2 5 5 (9) 



fit L * m a x ttftfcllMISffi 4 0 9 tcA^^ SIPIffl 
L * m a x nfciWfi^^ffi* L * o t>\ ^S© 



40 



[IlBJtgT 5 „ X -y f e £ f c 50 



(1 0) 

k=l+f e • f c (11) 

[0047] ffisc^mg§4 1 1 itmw-mtmw^M 
satfjiaaiiH«©sn^#&fc{iS{?i ^a^, x-y^m 

RffMISB4 1 0 a, btfel/^T?iSa*©feg{f^a 
*, b*fCf^fflU ^T^-r<t-5fc, a*o, b*o 



10 



17 

a * o = a * • k b*o=b*x 

[oo48] «±©3^t j: d > iff m&mmw&m \ ? 

»l83n, 01 7 «!5»#«)XAfi****C»R»Oft 
[004 9] «±<Ocfc a {cW*feg^g|#© 4 TSaftS 

tasfeft^ cmyk taui^ns. 0 1 1 imm&^m 

tBHt*^s#M^p5 - 1 1 0 8 4 of^itH^^h 

fiftiMKB^©Bf3eo±tt bit (Lu, a u , bu) 

z*um?%mm&7*-zumn5 0 2 1, y&bi t 

(P-Lu, P-au, P-b u) CD-r— £ L * L, * 

Y = Y. + 3Y/3L*xL*i + aY/3a*x a *i + 3Y/3b*x b *l 

(1 3) 

£l8|07*--*g#T?a3g£ftS. Wfctfx 3Y/3L* 



4 



(10) #P#p7 -2 1 2 5 8 3 

18 

k (1 2) 

* a * L , b * L *>5ffi«%!WJ&rS«WWJ£» 501, 
±ffib i t (Lu, au, b u) Ox^fcffiWRIJ 

-fc^Wt**^^ if r-f-r-2^jfgP5 03- 

1, 503-2, 503-3, Tfu bit ( P - L u , 

P-au, p-bu) ©r— ^t-b^r-f tTr-f — r 

-^0^^-5^^5 0 4- 1 , 5 0 4-2, 
5 0 4-3, m^Mm 5 0 4 ©ffi* tESfer-^ffllf 

3P5 0 2 CD m ^rftP^-T « SP^g§ 5 0 4-4frS&3 0 
[0 0 5 0]SS- feg^Mff^L * a * b 8 
b i t^g^tlTt/^t^ ±ffiX b i t fc"R48 
-X b i tfc^-fij^n, E*fe£St#a5fcA*£ft 
§0 SgiB*0±feb i ttf (L u, au, bu)T"& 
5 £ ff % ffiSfer-^ffi^ffl 5 0 2TI± (Lu, a u , 
bu) *7HUXkLTE»fe7*— ^YOfctftfrTS. 

-tj, Tfi8 - x bit 5 0 1 t a?j? 

te^-r^o *©*og*ai 2 ^ffl^Tfsiprrso hi 2 

}c<toT§S?)nS^h¥fi©iP3i*TfeSo Tfib i t 
(P-Lu, P-au, P-bu) Of-^L*i, 

a *L , b*L h-rsi, ffiw^a 



20 



X (0, 0 

X (1, 0 

X (0, 1 

X (1, 1 



12 (a) ©i£73frfcfcl/^T^0 4jit)^ 30 



1) 
1) 
1) 
1) 



-X 
-X 

-X 
-X 



(o, 

(1, 

(0, 

(1, 



0 
0 

1 
1 



0) 
0) 
0) 
0) 



1 2 (a) (D^vlC ±£75" ffc^Tffi b i 

i (Diz'bmm^ (i) ~ (vi) <Dffi®icfrmu 4 

01, HI 2 (b) ©S<DJ;?t<:, T&8-X b i t 
L*, 3Y/3a*, 3Y/3b*t'OI/^#2bi t 
[005 1] t0£5fcfflKffij£»5 0 1 T^fiic^tlfc 

b i t tmsmmo±{tb 

i t tf-teJ/j'T-f ifr-f — r-$®mB5 03-1, 5 

0 3-2, 5 0 3-3fcA7J2tU ^ft£7 Kl^XtL 
fcdY/dL*. 3Y/3a*. a Y/3 b *SWM£ 
2ft§„ E»ftr-*fiS*»5 0 2*»6OftJ*Yi, -b 
Vi/T-i tTx-r— r-£G&f£l$5 0 3- 1 , 5 0 3- 

2, 5 0 3 — 3 0tn^J d Y / d L 3Y/3a*, 9 



40 



50 



Y/d b*. Tfflb i t (P-Lu, P-au, P-b 
u)©f-n*i , a*i, b * l tefltlHRgSjlfS 5 0 

4fcA±i?n, s (1 3) fcseo^»»*ffv\ tBTjY 

M -> C tfj 7^J f - ^ 511 ffi 7J 6 lc m9 f 2 o 
^©IKfcfix Efte7*-*fiSWP5 0 2 43 t tO ; -byi/r 

Iff^- x-^^JtSP 503-1, 503-2, 50 

[0 0 5 2] Me, EfSfe7*-^fiRJfffi5 0 2CYMC 
%.~?MWtlijj3*£M 6 O I N-0 U TfttCtfJWt 

*^tat), iff m • &mfrim % 3 atj, mm 

f\ afitB*SS6C0 I N-OU TitfttcO^-rVHbto 
omputer Color Matchin g^ffiO 



19 



te^ti^/^-WL, x;?.;l>^-fr 0 & L < ttfi 
5 . c ox*/p*- BMIO TOR a -a T 43 

[0 0 5 3] S t e p. 1 C, M, Y, K L * 

E = Z { (L*-L*' ) 2 + (a*- a*' ) 2 + (b*-b*' ) '} 

(1 4) 



(11) #ffl¥7-2 1 2 5 8 3 

20 

* * a * b * &gtftf*fNc-rso ttfttrsiatswc 

R»l0 4ftMaft<t^ (C, M, Y, K) *08&U n 
^ U»*5SWk:43^SX*S«l?ilfeL/, L * a * b * 

TNffi (fcfcfctf, N = P 4 ID 5:Mt5„ 
[00 54] Step. 2 C, M, Y, K -» L 
* a * b * ©Sjft*x*;P*-|HR% C I E L * a 
*b* A E i: LTSjSft"f"S 0 Step. 1 Tif^tl 
fcNffl©iaW©^ C, M, Y, KttAtl, L*a* 

fcLTliCIE L*a*b* AE»>t, M 
(1 4) ICfctK JSMtZx, CCX\ L*' , a 

*' , b** a^SOffi^ffiTafe^o 



10 



1/2 



[0 0 5 5] S t e p. 3 C, M, Y, K, L* 
afb*^©^'^^^ L*a*b*^ 
Kniax^IIft-r5„ Step. 1 £ftfcC, 20 
M, Y, K, L*a*b* gg&f©?^ C, M, 
Y<D'J>%:< 1 O^0T-3&3&(D©*tttfiU 
•y ^©^-tr -y McfcVT, L*a*b*£ 

AT^s Kfi#*ffl;*j»SMI*§i:LT, /Vy^/^P^y-^ 

E = 2 {K m a x — K m a x ' } 

[00 5 6] Step. 4 Step. 3©Kmax 
tStep. 1 <D^mWK%t> tlcl) C R^a^gtB 
U L*a*b* a ->C, M, Y, K^&fcftjfft; 
•fSo L* a * b*fcfcfLT\ $f S t e p. 3Tl#P>* 

a = K/K m a x 
TSffi-f &<> *&ft%S t e p. 1 T©Nffi©Sg|ft^: 
Tfc5IflJfS<:i:k:J:tK $TfcfcL*a*b* a t 
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